A fatal enteric syndrome was identified in American bison (Bison bison) at a large feedlot in the American Midwest in early 1998. An estimated 150 bison died of the syndrome between January 1998 and December 1999. The syndrome was identified as malignant catarrhal fever (MCF), primarily the alimentary form. Clinical onset was acute, and most affected bison died within 1-3 days; none recovered. Consistent lesions were hemorrhagic cystitis, ulcerative enterotyphlocolitis, and arteritis-phlebitis. Vasculitis was milder and more localized than that in cattle with MCF, and in contrast to the situation in cattle, lymphadenomegaly was minimal. Virtually all affected bison examined were positive for ovine herpesvirus 2 (OvHV-2) by polymerase chain reaction (PCR) assay. A retrospective study of archived tissues established that MCF occurred in the yard as early as 1993. A prospective study was undertaken to establish the importance of MCF relative to other fatal diseases at the feedlot. The fate of a group of 300 healthy male bison in a consignment of 1,101 animals was followed for up to 7 months to slaughter. At entry, 23% (71/300) of bison were seropositive for MCF viruses, and 11% (8/71) of these seropositive bison were PCR positive for OvHV-2. Forty seronegative bison were selected at random from the group, and all were PCR negative for OvHV-2. There was no change in seroprevalence in the group during the investigation. The minimum infection rate for MCF virus was 36.3% (93/256). Twenty-two (7.3%) of the 300 bison in the feedlot died. Of these, 15 had MCF, 4 had acute or chronic pneumonia, and 3 were unexamined. Losses in the entire consignment were higher (98/1,101; 8.8% death loss); 76% of deaths were attributable to MCF. The study failed to reveal a relationship between subclinical infection and development of clinical disease.
Malignant catarrhal fever (MCF) is the most important acutely fatal infectious disease in the commercial bison industry. The industry is based largely on the plains subspecies of American bison (Bison bison). 29, 37 Bison dying of MCF have characteristic gross epithelial lesions, particularly in digestive and urinary tracts and less commonly in skin ( Figs. 1-7) . The disease was first reported in bison in 1973. 36 Since then, MCF has been widely recognized in commercial and zoological herds of bison in North America and Europe. 5, 10, 12, 26, 38, 39, 41 Several members of the MCF virus (MCFV) group are currently linked to clinical MCF in ruminant species. Ovine herpesvirus 2 (OvHV-2) is the most important causative agent of MCF in North America and other parts of the world outside Africa. 7, 34 Alcelaphine herpesvirus 1 (A1HV-1) is endemic in blue wildebeest (Connochaetes taurinus) and causes disease in susceptible ruminant species, primarily in Africa and in game parks and zoologic collections worldwide. 7, 12, 34, 40 Two other members of the MCFV group were recognized recently. One occurs in white-tailed deer (Odocoileus virginianus) dying of MCF (MCFV-WTD). 16, 17 The other virus, provisionally named caprine herpesvirus 2, is prevalent in clinically healthy goats. 19 The pattern of some outbreaks of MCF in commercial bison herds is puzzling. Although recent contact with sheep can be demonstrated in most outbreaks of MCF in bison, some outbreaks occur in herds lacking demonstrably close contact with sheep and can continue for months or years. The source of infection in herds lacking contact with sheep is a concern, because separation of the 2 species is the major management practice used to keep losses due to MCF to a minimum.
The following investigation was undertaken in an attempt to establish whether MCF in bison at feedlots where no sheep were present might be due to recrudescence of persistent infection. Although the hypothesis was not supported, the study underscores the importance of MCF in the commercial bison industry. It also provided an opportunity to compare the disease in bison to MCF in cattle and to evaluate the use of This schema is based on field material and does not imply a progression from grade 0 to grade 3 in cases of MCF. Grade 0 ϭ histologically normal artery. Grade 1 ϭ acute endarteritis; fibrinoid necrosis of tunica media is absent or minimal; the principal change is adherence of lymphoblastoid cells to partly damaged vascular endothelium. Grade 2 ϭ moderate to severe acute endarteritis, infiltration by lymphoid cells, inflammation of tunica media and adventitia, and fibrinoid necrosis (red). Grade 3 ϭ subacute to chronic hyperplastic arteriopathy; low-grade arteritis may be present; there is multifocal disruption of inner elastic lamina and recanalization of hyperplastic intimal layer. This lesion is present in most affected animals, and signs range from small petechial hemorrhages to marked hemorrhage with superficial ulceration. Clotted blood is often present in the bladder lumen. Ureters may be grossly enlarged and filled with blood. serology to monitor a large group of animals at risk of developing the disease.
Materials and methods
Feedlot history and management. The feedlot where the study was conducted was established for cattle in the American Midwest in 1969. It diversified into bison in the early 1980s. At capacity, the yard held 4,600 bison and 5,000 cattle. No other species, including sheep, were ever fed at the yard. The nearest sheep were in a lamb feedlot located 1 km south of the yard. MCF was never recognized in cattle at the yard in its 31-yr history. Bison were held in groups of 100-150 in 30 ϫ 45-m pens. Bison were held in southern and eastern pens, and cattle were held in northern and western pens. These bison originated from private range herds in 10 western states. With the exception of a small number of heifers, bison in the yard consisted of uncastrated bulls 1-2 yr of age that weighed 180-360 kg at entry.
Bison were individually ear-tagged on entry and vaccinated with 1) an inactivated bovine viral diarrhea (BVD) product, 2) a combination bacterin toxoid for Haemophilus somnus, Clostridium chauvoei, C. septicum, C. sordelli, C.
novyi, and C. perfringens types C and D, 3) a combined bacterin toxoid for Salmonella typhimurium and Mannheimia haemolytica, and 4) a vaccine containing inactivated bovine herpesvirus 1 and parinfluenza 3 viruses. All animals were injected subcutaneously with ivermectin on entry, and most were injected with vitamins E and D. Bison were fed in the yard for Ն5 mo until slaughter weight of approximately 500 kg was reached. Animals from individual owners were held separately and not mixed with bison from other sources. Clinically ill bison were moved to designated sick pens and were not returned to their original pen because of the likelihood of fighting; they remained in sick pens until death from disease or slaughter. Bison had nose-to-nose contact with other bison and/or cattle in adjoining pens. The diet was sorghum and corn silage (10-15 kg daily). Target daily weight gain was 0.8-0.9 kg. Bison that died were routinely necropsied by feedlot veterinarians, and carcasses and viscera were hauled within 24 hr of death. Necropsy examinations were performed in an area several hundred meters west of the holding pens.
Sample collection and preparation. A total of 124 bison that died for various reasons in the feedlot between January 1999 and February 2000 were necropsied. These 124 animals were most but not all bison that died at the yard. Carcasses were not examined when owners did not require it or when autolysis was advanced. Gross findings were recorded on a standard form. The range of tissues collected for histopathology varied but in most instances included samples of liver, kidney, lung, spleen, mesenteric lymph node, small bowel and colon, and pampiniform plexus. Tissues were embedded in paraffin, sectioned at 5-7 m, and stained with hematoxylin and eosin (HE). Selected blocks were stained with a Gram stain and for factor VIII-related antigen. 30 A morphologic diagnosis of MCF was established by the presence of lymphocytic arteritis and/or phlebitis in mediumcaliber vessels (Ͼ100-500 m) of 1 or more tissues, ulceration in gastrointestinal and urinary tracts with or without fibrinous splenitis, fibrinous lymphadenitis, and parafollicular hyperplasia in lymph nodes. A semiquantitative scoring system (0-3) was used to grade the severity of vascular lesions ( Fig. 8 ). 30, 31 Final reports from diagnostic accessions received by the Texas Veterinary Medical Diagnostic Laboratory at Amarillo (TVMDL-Amarillo) from bison dying at the yard between 1993 and 1999 were reexamined to identify animals with a clinical history or gross findings suggestive of MCF. Stained slides of tissues from candidate MCF-affected animals were reviewed. Tissues that were in paraffin blocks for up to 7 yr were dewaxed and examined for OvHV-2 DNA. 6 Prospective study. Three hundred bull bison 1.5 yr of age with a mean weight of 320 kg were tested serologically for MCFV immediately before shipment to the feedlot in September 1999. The bison came from a 52,000-acre ranch in Nebraska where no sheep were kept. MCF was never identified at the ranch, and estimated annual death loss from all causes was Ͻ1%. Some bison at the ranch originated from other premises, where MCF occurred on rare occasions (2 laboratory-confirmed cases, 1990-2000; D. Hunter and A. W. Layton, personal communication). The 300 bison were part of a consignment of 1,101 animals that was shipped to the feedlot in 3 lots between late September and early December 1999. Bison in the 300-animal consignment were slaughtered between March and mid-September 2000.
The group of 300 was selected because of the high average body weight at entry to the feedlot, suggesting that they would spend a shorter period of time in the yard relative to the other animals in the consignment. Antibody to MCFVs was assayed using a newly formulated competitive inhibition enzyme-linked immunosorbent assay (CI-ELISA). [20] [21] [22] [23] The specificity of this assay in cases of MCF in cattle exceeds 90%, when judged against the diagnostic ''gold standard'' of histopathology. 28 Peripheral blood leukocytes (PBLs) from all seropositive bison and 40 seronegative bison were examined for OvHV-2 DNA by polymerase chain reaction (PCR) assay as previously described. 2, 4, 22 Five months later (February 2000), bison remaining in the original group of 300 were retested serologically, and seropositive animals were tested by PCR assay. Subsequently, blood (256 animals) and tissue (160 animals) were collected from most of the 300 bison when they were slaughtered 6-7 mo after entry into the yard. The following tissues were examined for histologic evidence of subclinical MCF: pampini-form plexus, bladder, kidney, liver, spleen, lung, pharynx, tonsil, terminal ileum, and cecum. Most bison in the group of 300 that died in the feedlot were examined grossly and histologically (19 of 22) . Fresh samples of spleen, lymph node, and kidney were examined for OvHV-2 DNA by PCR assay.
Results
Disease history. The first presumptive diagnosis of MCF at the feedlot was made in February 1994, when a bull bison became lame, developed bilateral hypopyon, and was euthanized after a clinical course of 2 weeks. Histologic lesions were consistent with MCF ( Table 1 , bison 3). No further cases were diagnosed clinically between 1994 and 1997. Beginning in January 1998, a fatal enteric clinical syndrome was recognized. Approximately 150 bison developed the syndrome and died in 1998 and 1999. The losses of 1 owner were typical. For that owner, 1996 losses in 1 large consignment were 0.87% (6 dead/692 animals; 219 days on feed). Over the next 3 years, losses increased to 3.9% (41/1,049; 266 days on feed) in 1997, 6.4% (48/747; 452 days on feed) and 4.7% (17/364; 461 days on feed) in 1998, and 9.4% (66/702; 280 days on feed) and 8.5% (34/399; 234 days on feed) in 1999.
Samples from bison dying of the syndrome were submitted to various state and federal diagnostic laboratories. Diagnoses rendered included salmonellosis, BVD, Fusobacterium sp. septicemia, and clostridial enteritis. Assays for common viral and bacterial pathogens were generally negative (data not shown). A morphologic diagnosis of MCF was made for 2 bison in April and June 1998 ( Table 1 ; bison 9 and 11). In January 1999, a diagnosis of MCF was corroborated for the first time by finding OvHV-2 DNA in tissues of an affected bison that was transported alive to TVMDL-Amarillo (Table 1 ; bison 12).
Clinical observations. Losses due to the syndrome peaked during the period of January-April ( Fig. 9a,  9b ). Losses tended to occur 3-14 days after bison were handled in the chute for any reason, such as vaccination, phlebotomy, medical treatment, sorting, or weighing. Clinical onset was sudden. Affected bison were separated from penmates and were depressed, febrile, listless, and anorexic. Most were in good physical condition at the time of onset. Mild oculonasal discharge and/or keatoconjunctivitis with epiphora were present in a minority of affected bison. Profuse mucopurulent nasal discharge was observed in a few animals, particularly if they survived Ն5 days. Detailed ophthalmoscopic examination was not practical, but 5 of 150 affected animals had severe bilateral corneal opacity or were blind. Diarrhea and dysentery generally developed on the second or third day of clin- Table 1 . Retrospective analysis of archival tissues from bison in a feedlot (1993) (1994) (1995) (1996) (1997) (1998) (1999) † Based on examination by PCR 7 using a minimum of 2 archival formalin-fixed tissues per animal, generally of lymphoid and gastrointestinal origin. In addition, a range of fresh tissues was examined from bison 12-14. ical signs. Less common clinical signs were hematuria, profuse salivation, seizures, and incoordination. Most bison died within 1-3 days of onset of illness. The longest clinical course observed was 28 days. Affected bison commonly developed inhalation pneumonia terminally, and many were attacked by penmates. Trauma was a significant contributing factor in the death of at least 2 bison. A variety of veterinary treatment regimens were used in an attempt to minimize losses, but none was effective, and therapeutic efforts were discontinued.
Pathology. Retrospective microscopic examination of tissues from 14 bison that died between June 1993 and February 1999 and had a clinical history or gross lesions suspicious for MCF revealed vasculitis of varying severity in all animals ( Table 1 ). Of 124 bison examined postmortem between January 1999 and February 2000, 50 bison died of the syndrome, making it the leading cause of fatalities in the yard ( Table 2) . Major gross findings were ulcerative stomatitis, glossitis, pharyngitis and esophagitis, hemorrhagic and/or ulcerative rumenitis-abomasitis, hemorrhagic enteritis, and necrohemorrhagic typhlocolitis ( Table 3 ). The presence of hemorrhagic cystitis was important for diagnosis, particularly in autolytic carcasses in which gastrointestinal tract changes were difficult to evaluate. Lymphadenomegaly was not a prominent finding at necropsy. Most affected bison had mild (grade 1) vascular lesions. Only 1 of 50 affected bison had a grade 3 vasculitis; this individual experienced the longest clinical course (28 days).
Twenty-two of 300 bison in the prospective study died over the 7-month period at the feedlot (7.3% death loss) ( Table 4 ). Nineteen of these 22 bison were necropsied. Of these 19, 15 had gross and microscopic lesions consistent with MCF. All deaths due to MCF occurred between December and March, within 191 days of entering the yard. Other causes of death in these 300 bison were bacterial pleuropneumonia (n ϭ 2), acute interstitial pneumonia (n ϭ 1), and chronic pneumonia with pulmonary abscessation (n ϭ 1). Mortality in the entire consignment of 1,101 was 8.8%, with 75.5% of all losses attributable to MCF (75/98 animals). The last death due to MCF in this group occurred in July.
The most consistent histologic changes were severe typhlocolitis with diffuse loss of cryptal enterocytes, superficial ulceration, secondary bacterial invasion, and thrombosis of superficial mucosal microvasculature ( Fig. 10a-10c ), lymphocytic pyelitis with degeneration of transitional epithelium, ulcerative hemorrhagic cystitis (Figs. 11, 12 ), portal hepatitis, mild fibrinous splenitis and lymphadenitis, and inhalation pneumonia ( Fig. 13) . A mixture of Gram-positive and Gram-negative bacteria was present in ulcerated cecocolic lesions. Necrosis of keratinocytes, particularly in germinal layers, was present in muzzle and haired skin, resulting in dermoepidermal separation (Fig. 14) . The most characteristic vascular lesion was mild endarteritis (grade 1), which was present in 1 or more tissues of 14 of 15 bison with MCF ( Figs. 15, 16 ). The remaining affected bison had more florid (grade 2) arteritis. No single tissue could be relied upon to contain vasculitis consistently. The presence of moderate to severe autolysis hampered the histologic evaluation of tissues from many bison. Changes in lymph nodes were minimal. A small proportion of bison had a halo of exuded fibrin surrounding medullary veins in lymph Figure 11 . Bladder; bison. Hemorrhagic cystitis with loss of transitional epithelium. There is diffuse lymphocytic-histiocytic cystitis. Hemorrhage from such lesions was the presumed basis for blood clots in the urinary tract at necropsy. HE. nodes. In the group of 300, none of the 160 healthy bison that were examined at slaughter, including 2 animals positive for OvHV-2 DNA in PBLs, had lesions consistent with acute, subclinical, or chronic MCF.
Microbiologic and serologic assays. Retrospective analysis of tissues from 14 bison that died in the feedlot between 1993 and 1999 indicated that 12 of these animals had detectable OvHV-2 DNA in fixed tissues, as revealed by PCR (Table 1 ). In the prospective study, 23.7% (71/300) of the bison were seropositive at entry. Eight (11%) of the 71 seropositive animals were positive for OvHV-2 in PBLs. None of 40 randomly selected seronegative bison from the group were PCR positive. The overall seroprevalence during the study remained unchanged in the group: 23.9% (68/284) at 5 months postentry and 24.2% (62/256) at slaughter, between 6 and 7 months postentry. However, individual antibody levels fluctuated at different times during the study: 13% of individuals were positive at all 3 samplings, 10% were positive twice, and 13% were positive once. Ninety-three of 256 bison were seropositive at least once during the 3 sampling periods, for a minimum infection rate for the virus of 36.3% ( Table 5 ). All 15 bison with gross and histologic lesions of MCF had detectable OvHV-2 DNA in 1 or more tissues (Table 4; bison 7 -16, 18-22) . Four bison with lesions indicating other causes of death were negative by PCR for OvHV-2 (Table 4; bison 1 , 2, 4, 17) . Only 3 bison of the 22 that died of MCF were seropositive upon entry (Table 4 ; bison 8, 14, 22) . Another 3 animals that were positive for MCFV at entry died of pneumonia or undetermined causes (Table 4; bison 3, 5, 17) . A chi-square goodness-of-fit test 32 indicated no significant difference in the incidence of MCF during the study period between seropositive and seronegative animals.
Discussion
There are no published surveys of diseases in bison at feedlots. MCF in cattle at feedlots is uncommon and sporadic, whereas pneumonia complex is the most common cause of fatalities. 9, 33 By contrast, in the present study we established that, for this feedlot, losses due to MCF exceeded those due to pneumonia complex.
The study underscores distinctive features of MCF in bison. Unlike cattle, which commonly develop the head-and-eye form of MCF with florid bilateral keratoconjunctivitis, mucopurulent nasal discharge, and encrusted muzzle, 7,33-36 oculonasal lesions in affected bison were often subtle. Bilateral epiphora, corneal edema, and corneal ulceration can occur but are readily overlooked. Terminally affected bison commonly develop a band of edema 2-4 mm in circumference at the corneoscleral junction, but this band is hard to detect in live animals. The present findings do not support those of an earlier report that the head-and-eye form is the characteristic manifestation of MCF in bison. 10 Most bison with MCF developed severe terminal hemorrhagic enterocolitis. The clinical course was short (Յ3 days) and culminated in death. Gross lesions resembled those in cattle, with hemorrhagic cystitis, typhlocolitis, and ulcerative stomatitis, glossitis, cheilitis, pharyngitis, and esophagitis generally present. With experience, veterinary practitioners and diagnosticians can make a strong presumptive diagnosis of MCF in most bison on the basis of necropsy findings, particularly when the oral cavity and urinary bladder are examined for ulcers and hemorrhage, respectively ( Figs. 1-3 ).
Vascular and lymph node lesions also differ quantitatively from those in cattle with MCF. Most bison developed relatively mild arteritis and phlebitis (grade 1), in contrast to cattle, which develop moderate to florid fibrinoid vasculitis (grade 2). 25, 30, 31 Chronic vas-culitis with arteriosclerosis (grade 3) was identified in only 1 bison unlike cattle, which may survive for extended periods following clinical onset. 30, 31 Vasculitis in bison was less widely disseminated than that in cattle, consistent with earlier reports and with findings in other species that are highly susceptible to MCF. 8, 13, 38, 39 Affected bison generally did not develop marked lymphadenomegaly. Unlike cattle, lymphoid hyperplasia in paracortical areas of nodes from bison was either subtle or absent. As a general rule, a histologic diagnosis of MCF can be established in many susceptible species, including cattle, on the basis of examining a limited range of tissues, such as renal arcuate vessels and rete mirable, because of the characteristic florid vasculitis. 8 In this study, no single tissue could be relied upon to establish a morphologic diagnosis of MCF in bison, explaining why some early cases were misdiagnosed. It was not practical to examine rete mirable in the present investigation, but lesions can be absent in this tissue in bison with MCF; for that reason, their absence cannot be relied upon to exclude a diagnosis of MCF. The best way to confirm MCF microscopi- Figure 14 . Skin; bison. Acute degeneration in lesion similar to that in Fig. 7 . There is loss of germinal epithelium with multifocal dermoepidermal separation (solid arrowhead). Keratinocytes exhibiting necrosis are present (white arrowhead). HE. Figure 15 . Pampiniform plexus; bison. In this early grade 1 arteritis lesion, lymphocytes and fibrin adhere to tunica intima (between arrows). HE. Figure 16 . Pampiniform plexus; bison. In this more advanced grade 1 lesion, endarteritis, destruction of endothelium, and degeneration of myocytes in tunica media are present. Minimal fibrinoid necrosis in arteries such as this is typical of many cases of MCF in bison. Lumen ϭ vascular lumen. HE. cally in bison is to collect a wide range of tissue samples, particularly from urogenital and digestive tracts. Bison that die in feedlots undergo autolysis rapidly, even in cold weather, because of their thick pelage and abundant fat deposits. It was helpful to collect pampiniform plexus for microscopic examination because lesions were often discernable in this tissue as a result of slower autolysis. Confirmation of the syndrome as MCF was first made when a live affected bison was transported for necropsy to a diagnostic laboratory, permitting detailed gross examination and comprehensive collection of fresh samples. MCF should be included as a differential diagnosis when bison Ͼ6 months of age die acutely and have lesions at necropsy of hemorrhagic cystitis, esophagitis, hemorrhagic enterocolitis, abortion, or widespread ulcers in the gastrointestinal tract. MCF can occur in bison calves as young as 3 months of age, but this is rare. The absence of disseminated vasculitis and lymphadenopathy in bi-son, particularly where autolysis is present, does not preclude a diagnosis of MCF. In the absence of a morphologic explanation for death, tissues should be tested by PCR for OvHV-2 when there is a clinical history consistent with MCF. Finding PCR-detectable levels of OvHV-2 DNA in an animal with a compatible clinical presentation constitutes a diagnosis of MCF.
The prospective part of this study was undertaken in an effort to test the hypothesis that clinical MCF cases occurring in the feedlot represented recrudescence of infections existing at the time of entry rather than horizontal transmission from animals at the feedlot. The data obtained failed to support this hypothesis. However, the hypothesis remains tenable because the data also did not support its rejection. The inconclusive outcome may be due to several factors, in particular inadequate animal numbers, failure to obtain samples from some key MCF cases, infrequent sampling intervals, and false-negative serologic results because of imperfect test sensitivity. The CI-ELISA was not adequate for identifying all latently infected animals at entry. A total of 71 (23.6%) of 300 bison were seropositive at the ranch of origin, with an additional 31 seronegative animals subsequently becoming seropositive in the feedlot. Some animals that were initially positive became negative later in the study. These observations and the cumulative seropositive rate suggest that a more accurate minimal estimate of latent infection in bison is 35% rather than the 23-24% apparent at any given time point. The specificity of the CI-ELISA is a critical factor in establishing a reliable infection rate figure. The specificity of this assay has been confirmed in sheep and cattle, but similar rigorous studies have not been reported for bison. If the specificity of the assay for bison were significantly different than that for the 2 species studied to date, our estimate of the latent infection rate would be correspondingly inaccurate.
Unidentified cofactors such as concurrent viral infection may play a role in triggering clinical disease in bison. Host genetic makeup may also be a factor. Major histocompatibility complex (MHC) genes are associated with genetically linked resistance and susceptibility to a wide array of diseases. 1 The most welldocumented relationship between a particular MHC allotype and infectious disease is the association between DRB3 alleles and resistance to bovine leukemia virus-induced persistent lymphocytosis. 42 MCF is a sporadic disease, yet a significant percentage of bison were antibody positive to and therefore infected by MCFV. The sporadic and unpredictable nature of recrudescence among known latently infected individuals could be due to disease susceptibility factors associated with certain MHC alleles. Studies of the as-sociation between MHC alleles and MCF in bison and cattle are underway.
There are no definitive reports of horizontal transmission of MCFVs between clinically susceptible species such as cattle, bison, and deer. Susceptible ruminant species have been considered dead-end hosts for MCFVs. 7, 11, 14, 15, 18, 24, 27, 34, 35 This assumption was based primarily on experiments with ARHV-1, in which no cell-free virus was demonstrable in cattle with wildebeest-associated MCF, and to a lesser extent on field observations. 3, 34 However, multiple recent occurrences of MCF in OvHV-2-infected bison with no apparent direct or indirect contact with sheep prompted us to reexamine the question of whether infected cattle and bison can transmit OvHV-2 to other members of their own species.
The percentages of seropositive bison remained relatively stable during the 7-month period. Data obtained in the present study do not provide a basis for eliminating the possibility that horizontal transmission occurred among bison at the feedlot. These data provide no basis for recommending culling of clinically healthy bison that test positive for MCFV by serology or PCR. Longer studies of bison in herds are necessary to establish whether subclinically infected animals are more likely than seronegative animals to develop clinical MCF.
MCF has emerged as a significant problem in the commercial bison industry. Although control of the disease represents a challenge to owners and veterinarians, the recognition of MCF in a highly susceptible farmed species presents a fresh opportunity to characterize transmission patterns in this group of viruses.
